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Amendments to the Claims 

This listing will replace all prior versions and listings of the claims in the 
application: 

Listing of Claims 

Claims 2-7, 10, 17-22 and 35-39. (canceled) 

1 . (currently amended) A compound of formula A, A', C and C, or the 
corresponding enantiomer: 




0R1 



A 



A* 





C 
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wherein: 

a) each R and afs is_independently selected from the group 
consisting of: aryl, alkyi, alkyi aryl, aryl alkyl,-ef chiral oxazolino which 
may be substituted with carboxylic acid, alkoxy, hydroxy, alkylthio, thiol, 
dialkylamino, or diphenylphosphino groups; or wherein R^ is a group 
having the formula : 



BRIDGE 



wherein Z is a group represented by the formula: 



R 

▼ 



- p 



OR' 



R 



OR' 



b) eafl-fee -is selected from the group consisting of: H. alkyI, silaftesiM. 
aryl, a water soluble unit, ©f-a linked polymer chain efand an inorganic 
support; and 



c) 



Bridge 



may-b eis selected from the group consisting of : 



-(CH2)n- where n is an integer ranging from 1 to 8; 
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-(CH2)nX(CH2)m- Wherein n and m are each integers, the same or 
different, ranging from 1 to 8, and X is 0, S, NR'', PR", AsR"*, SbR", divalent 
aryl, divalent fused aryl, divalent 5-membered ring heterocyclic group, or 
divalent fused heterocyclic group, wherein R* is aryl, alkyi, substituted aryl, or 
substituted alkyI; ofand 

1,2-divalent phenyl, 2,2'-dlvalent l.rbiphenyl or 2,2'-divalent 1,2'- 
binapthyl or ferrocene, each of which may be substituted with aryl, C1-C8 
alkyI, F, CI. Br. I. COOR^ SOzR^, POaR^a, 0R^ SR^ NR^2. PR^2, AsR^2. or 
SbR^2; 

wherein the substitution on 1 ,2-divalent phenyl, the ferrocene or biaryl 
bridge can be independently halogen, alkyI, alkoxyl, aryl, aryloxy, nitro, amino, 
vinyl, substituted vinyl, alkynyl, or sulfonic acids group ; and 

wherein R^ is selected from the group consisting of: hydrogen. C1-C8 
alkyI, C1-C8 fluoroalkyi, gi^C1-C8 perfluoroalkyi, aryU substituted aryU 
arylalkyU ring-substituted arvlalkvl.^ef and -CR^(CR^9)qX(CR^?VR^ wherein 
q and p are integers, the same or different, ranging from 1 to 8; wherein R^ is 
selected from the group consisting of: an/I. alkyI, substituted aryl, e rand 
substituted alkyI; and X is as defined above. 

8. (currently amended) A compound according to claim 7-X, wherein R 
is selected from the group consisting of: methyl, ethyl, cyclohexyl, ef-and 
phenyl; R' is selected from the group consisting of: hydrogen o fand benzyl; R^ 
is selected from the group consisting of: o-X-phenvl wherein X is hydrogen^-ef 
a carboxylic acid, alkoxy, hydroxy, alkylthio, thiol, dialkylamino, 
diphenylphosphino, e rand a chiral oxazolino group. 



9. (currently amended) A compound, according to claim 1 , which is 
se l ected from structures L26. represented bv formula L28 (O . L20. L30 a 
L32, roprooontod by the formu l as : 



5 




L26 (C ) L28 (C ') L29 (C ) 
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1 1 . (currently amended) A compound according to claim 1 havinqe f the 
following formula or-it s the corresponding enantiomer: 




wherein: 

A) each R is eaeh selected from the group consisting of: CrCs alkyi, Cr 
Cs alkyI aryLi aryl CrCs alkyI, aryl, each of which may be substituted 
with carboxylic acid, alkoxy, hydroxy, CrCs alkylthio, thiol, 
dialkylamino, or diphenylphosphino, or chiral oxazoline; and 

B) R'^is-each R'' is selected from the group consisting of: H, CrCe alkyI, 
silane, aryl, a water soluble unit,-9f a linked polymer chain e fand 
linked inorganic support; and 

C) R^ is either R, H, or a symm e trical bid e ntat o structur e group having the 
formula: 



BRIDGE 



wherein 



BRIDGE 



is selected from the group consisting of: 



-(CH2)n- where n is an integer from 1 to 8; 

Of 
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ii) -(CH2)n X (CH2)m- where n and m are the 
same or different integers from 1 to 8, and X 
is O, S. NR^ PR^ AsR^ SbR^ divalent aryl. 
divalent fused aryl, divalent 5-membered 
heterocyclic ring, or divalent fused 
heterocyclic ring, where R"* is C^-C^ alkyi, 
aryl, substituted aryl, or substituted CrCs 
alkyI; or 

iii) 1 , 2-divalent phenyl, 2, 2 -divalent 
1,rbiphenyl, 2,2'-divalent, 1,1' binapthyl, or 
ferrocene, each of which may be substituted 
independently with Ci - Cq alkyI or aryl, F, 
CI, Br, I, COOR^ S03R^ P03R^2, 0R^ SR^ 
NR^2, PR^2, AsR^2, SbR^2, nitro, vinyl, 
substituted vinyl, alkynyl wherein R^ is H, 
d-Cs alkyI, substituted Ci-C8 alkyI, d-Cs 
fluoroalkyi, CrCs perfluoroalkyi, aryl or 
substituted aryl; and 

wherein Z is a compound selected from the 
group of compounds having the following 
formula and its enantiomert heif 
corr e spond i ng e nantiom e rs : 



- P 




R 
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12. (currently amended) A compound according to claim 1 1^ wherein R 
is selected from the group consisting of: methvL ethyl, or benzyl; is 
selected from the group consisting of: hydrogen efand benzyl, and 



BRIDGE 



is selected from the group consisting of : (CH2)n- where n is an integer 

from 1 to 3; 1,2- divalent phenyl, 2,2' divalent 1,1' biphenyl, 2,2'-divalent 1,2' 
binapthyl, efand ferrocene, each of which may be substituted with C1-C3 alkyi 
or OR^, wherein R^ is methyl or ethyl. 

13. (currently amended) A compound according to claim 1 1^ se le cted 
from th e group of compounds of represented by the following formul a s 
formula or its enantiomer and the i r corr e spond i ng e n a ntiom e rs: 



PhCHzO ... 




CHiPh 



OCHsPh 



OCHsPh 
L8 (A^C) 
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2o 



OH 



OH 



H( 



L21 (A) 

14. (currently amended) A compound according to claim 1 1^ selected 

from the group of compounds of the following formula s a nd t he ir 
corr e sponding e nant i om e rs wh e rein R i s e ither methy l or e thy l and its 
enantiomer: 



R 



HO 



HO 



R 




R 



wherein R is methyl or ethyl. 
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15. (currently amended) A compound according to claim 1 1 selected 
from the group of compounds of the following formula s and th e ir 
corr e spond i ng enantiom e rs wher ei n R i s e ith e r methyl or e thy l and its 

enantiomer: 




wherein R is either methyl or ethyl. 

16. (currently amended) A compound according to claim 11 selected 
from the group of compounds of the following formula and the i r correspond i ng 
e nant i om e rs and its enantiomer: 



R 

T ,0H 




OH 
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23. (currently amended)A catalyst comprising a compound in the form 
of a complex with a transition metal wherein said compound is selected from 
compounds represented by the formula: 




C D C D' 



wherein: 

a) each R and is independently selected from the group 

consisting of; aryl, alkvL alkyi aryl, aryl alkyl, chiral oxazolino which 
may be substituted with carboxylic acid, alkoxy, hydroxy. 



12 



alkvlthio. thiol, dialkvlamino. or diphenvlphosphino 
groups: or wherein is a group having the formula: 



BRIDGE 



wherein Z is a group represented by the formula: 



— P 



R 

▼ 



R 



OR' 



OR^ 



b) R is selected from the group consisting of: H, alkvL silvL arvK a 
water soluble unit, a linked polymer chain and an inorganic support; and 



Bridge 



is selected from the group consisting of: 



"(CHp)n" where n is an integer ranging from 1 to 8; 

-(CH ?)n X(CH ?)rn - whefeln n and m are each integers, the same or 
different, ranging from 1 to 8. and X is O, S, NR^ PR^ AsR^ SbR^ divalent 
aryl. divalent fused an/I. divalent 5-membered ring heterocyclic group, or 
divalent fused heterocyclic group, wherein R"^ is an/L alkvL substituted arvL or 
substituted alkyi: and 

1.2-divalent phenyl. 2,2^-divalent 1,rblphenvl or 2.2^-divalent 1.2'- 
binapthyl or ferrocene, each of which may be substituted with aryl. C1-C8 
alkvL F, CI. Br I. COOR^ SO ^ R^ PO.R^. OR^ SR^ NR^. PR^. AsR^. or 



SbR^: 



wherein the substitution on 1.2-divalent phenyl, the ferrocene or biaryl 
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bridge can be independently halogen, alkvl, alkoxvL arvL arvloxv. nitro. amino, 
vInvL substituted vinvL alkvnvl. or sulfonic acid group: and 

wherein is selected from the group consisting of: hydrogen. C1-C8 
alkvL C1-C8 fluoroalkvL C1-C8 perfluoroalkyl. aryl. substituted arvl, arvlalkvL 
ring-substituted aryialkyl. and -CR^ 2 (CR^ ?) gX(CR^ ?)p R^ wherein q and p are 
integers, the same or different ranging from 1 to 8; wherein R^ is selected 
from the group consisting of: aryl. alkyL substituted aryl. and substituted alkyi: 
and X is as defined above. 

24. (currently amended) A catalyst according to claim 23, wherein the 
transition metal is selected from the group consisting of: rhodium, iridium, 
ruthenium, nickel, erand palladium. 

25. (currently amended) A catalyst according to claim 24, wherein said 
compound is a complex with a compound selected from the group consisting 
of: 

Pd2(DBA)3, Pd(0Ac)2; [Rh(C0D)CI]2, [Rh(C0D)2]X, Rh(acac)(C0)2; 

RuCl2(C0D), Ru(C0D)(methylallyl)2, Ru(Ar)Cl2. wherein Ar is an aryl group, 
unsubstituted or substituted with an alkyI group; [lr(C0D)CI]2, [lr(C0D)2]X; 
and Ni(allyl)X; wherein X is a counterion. 

26. (currently amended) A catalyst according to claim 25, wherein X is 
selected from the group consisting of: F4VF". G4't CI". Br, I", BF4", CIO4", 
SbFe, CF3SO3", and PFe". 

27. (currently amended) A catalyst according to claim 26^ wherein X is 

PF6\ 

28. (currently amended) A catalyst according to claim 24^ wherein the 
transition metal is Ru or Rh. 

29. (currently amended) A catalyst according to claim 28^ wherein the 
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transition metal is Rli. 

30. (currently amended) A catalyst according to claim 23, wherein the 
catalyst compris e o is prepared from : Ru(RCOO)2(diphosphine), 
RuX2(diphosphine), Ru(methylallyl)2(diphosphine), Ru(aryl 
group)X2(diphosphine), Rh(RCOO)2(diphosphine), RhX2(diphosphine), 
Rh(methylallyl)2 diphosphine, or Rh(aryl group)X2 (diphosphine) and X is 
halogen. 

31. (currently amended) A catalyst according to claim 23 for 
asymmetric hydrogenation of a ketone, imine, or olefin, comprising: a complex 
of compounds 2 L28 (C) or 3 L8 (C) with a Rh compound selected from the 
group consisting of: [Rh(C0D)CI]2 and [Rh(C0D)2]X , wherein X is selected 
from the group consisting ofT BF4, CIO4, SbFe, CF3SO37: 






OH 



OH 



L28 (C) 
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or 



PhCHzO ... 




OCHzPh 

L8 (C) 



32. (currently amended) A catalyst according to claim 23 comprising a 
transition metal complex of a compound of the following formula or its 
enantiomer: 
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wherein: 



(A) each R is each selected from the group consisting of: C1-C8 alkyi, d- 
Ce alkyI aryli^ aryl CrCs alkyI, aryl, each of which may be substituted with 
carboxylic acid, alkoxy, hydroxy, d-Cs alkylthio, thiol, dialkylamino, ef 
diphenylphosphino, ofand chiral oxazoline; and 

(B) is eael^ selected from the group consisting of: H, Ci-Cs alkyI, silane, 
aryl, a water soluble unit,-eF a linked polymer chain ander linked inorganic 
support; and 



(C) R^ is either R, H, or a symmetrica l bid e ntat e structure group having the 
formula: 



BRIDGE 



wherein 
consisting of: 



BRIDGE 



is selected from the group 



(i) -(CH2)n- where n is an integer from 1 to 8; or 

(ii) -(CH2)n X (CH2)m- where n and m are the same or 
different integers from 1 to 8, and X is O, S, NR"*, PR"*, AsR"^, 
SbR"*, divalent aryl, divalent fused aryl, divalent 5-membered 
heterocyclic ring, or divalent fused heterocyclic ring, where 
R"^ is C^-C^ alkyI, aryl, substituted aryl, or substituted d-Cs 
alkyI; or 

(iii) 1, 2-divalent phenyl, 2, 2'-divalent 1, I'biphenyl, 2,2*- 
divalent, 1,1' binapthyl, or ferrocene, each of which may be 
substituted independently with Ci - Cq alkyI or aryl, F, CI, Br, 
I, COOR^ S03R^ P03R^2, 0R^ SR^ NR^2, PR^2. AsR^2, 
SbR^2, nitro, vinyl, substituted vinyl, alkynyl wherein R^ is H, 
d-Cs alkyI, substituted d-Cs alkyi, d-Cs fluoroalkyi, d-Cs 
perfluoroalkyi, aryl or substituted aryl; and 
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wherein Z is a compound selected from the group of 
compounds having the following formula and thoir 
corr e spond i ng e nant i omoro and its enantiomer : 




33. (original) A catalyst according to claim 23, wherein each is 
Independently selected from the group consisting of: methyl and ethyl groups. 

34. (currently amended) A catalyst according to claim 23, wherein the 
transition metal complex is derived from a compound of the following formula 
or its enantiomer: 



PhCHiO ... 

.^CHzPh 




Ph 

Cp — p 

Vh 
A, 



Fe 

h 




Cp 



Ph / 0CH2Ph 

OCHzPh 



L8(AiC) 
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and wherein the transition metal is selected from the group consisting of: 
rhodium, iridium, ruthenium, nickel, and palladium. 

40. (currently amended) A process for preparation of a non-racemic 
compound from a substrate, comprising the step of: 

subjecting said a substrate to an asymmetric reaction in the presence of 
a non-racemic catalyst comprising a chiral ligand represented by the formula 
A, A', B, B', C, C , D, or D', or the corresponding enantiomer: 




CDC D" 
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wh e re i n: 

a) R and are i nd e p e ndent l y ary l . alkyi, alkyi ary l , aryl alky i , or 

ch i ra l oxazol i no which may b e subst i tut e d w i th carboxy l ic acid, 
a l koxy, hydroxy, alky l th i o, thio l , d i alkylamino, or 
diph e nylphosphino groups; 

R" ^ can be H, a l ky i , s il an e , aryl, a wat e r solub le unit, or a li nk e d 

polym e r chain or i norgan i c support; 

e) th e r i ng compon e nt O O r e pr e s e nts a protect e d d i o l , a crown 

e th e r linkag e , O a l kyi O wh e r e in th o alkyi group is l ink e d to a polymer, or 
■-0 (CH2&H2-G)f>- wh e r e i n n i s an int e g e r rang i ng from 1 to 8 and th e 
m e thylene groups ar e opt i onal l y subst i tuted by C1 C8 a l kyi; and 



Bridge 



may b e : 



(CHg ) ft wh e r e n is an int e g e r rang i ng from 1 to 8; 

-(CHa) ftX(CH 2)m wh e r ei n n and m ar e e ach int e g e rs, th e sam e or 
d i ff e r e nt, ranging from 1 to 8, and X is O, S, NR' ^T-P^'^T-A&R'^rS^' ^, d i val e nt 
aryl, diva le nt fus e d ary l , d i va le nt 5 m e mb e r e d r i ng h e terocyclic group, or 
diva le nt fus e d h e terocyclic group, wh e r e in R"^ is aryl, a l kyi, subst i tut e d aryl, or 
subst i tuted a l ky i ; or 

1,2 d i val e nt ph e nyl, 2,2' d i va l ent 1,1'biphenyl or 2,2' d i val e nt 
1 .2'binapthyl or ferrocene, each of wh i ch may bo substituted with ary l . C1 C8 
alky i , F, CI, Br, I , C00R ^r^^R^r^^R^2r^^TSR^r^^2T^%T^ 

the substitut i on on 1 ,2 d i va le nt ph e ny l , the f e rroc e n e or b i aryl 
bridg e can b e i ndep e nd e nt l y ha l og e n, alky i , a l koxyl, aryl, ary l oxy, nitro, 
amino, v i nyl, subst i tut e d vinyl, alkynyl, or sulfonic ac i ds; and 

i s hydrog o n, C1 C8 a lkyi, C1 C8 f l uoroa l ky i , or C1 C8 
p e rfluoroa l ky i , aryl; subst i tut e d ary l ; ary l a l ky i ; ring subst i tut e d ary l a l ky i ; 
or CR \(&R\)q X(CR \)pR' ^ whoro i n q and p aro intogors, tho o am o or 
d i ff e r e nt, ranging from 1 to 8; R ^ i s a ry l , a l ky i , subst i tut e d aryl, or 
subst i tut e d alky i ; and X is as defin e d abov e ; 
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wherein: 



a) each R and is independently selected from the group 
consisting of: arvK alkvK alky! aryl. arvl alkvK chiral oxazolino which 
may be substituted with carboxylic acid, alkoxy, hydroxy, 
alkylthio, thiol, dialkylamino, or diphenylphosphino 
groups: or wherein R^ is a group having the formula: 



BRIDGE 



wherein Z is a group represented by the formula: 



R 

T 



- P 



or' 



R 



OR' 



b) is selected from the group consisting of: H. alkyl. silvl arvl. a 

water soluble unit, a linked polymer chain and an inorganic support: and 



Bridge 



is selected from the group consisting of: 



-(CHpW where n is an integer ranging from 1 to 8: 
-(CH £)n X(CH ?)m - wherein n and m are each integers, the same or 
different, ranging from 1 to 8, and X is O, S. NR^, PR"^, AsR^ SbR^ divalent 
an/L divalent fused an/L divalent 5-membered ring heterocyclic group, or 
divalent fused heterocyclic group, wherein R"^ is aryl. alkvL substituted arvl. or 
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substituted alkvl: and 

1.2-divalent phenyl. 2.2'-divalent 1.1'biphenvl or 2.2'-divalent 1.2'- 
binapthvl or ferrocene, each of which mav be substituted with arvl. C1-C8 
alkvl. F. CI. Br. I. COOR^ SO^R^ PQ ^RS , OR^ SR^ NR^g, PR\ AsR^. or 
SbR^: 

wherein the substitution on 1,2-divalent phenyl, the ferrocene or biarvl 
bridge can be independently haloaen. alkyl. alkoxyl. aryl. arvloxv. nitro. amino, 
vinvl. substituted vinyl, alkynyl. or sulfonic acid group: and 

wherein R^ is selected from the group consisting of: hydrogen. C1-C8 
alkvl. C1-C8 fluoroalkvl. C1-C8 perfluoroalkvl. arvl. substituted arvl. arvlalkvl. 
ring-substituted arvlalkyi, and -CR^?(CR^ 2^£i X^CR^ ?) pR^ wherein g and p are 
integers, the same or different, ranging from 1 to 8; wherein R^ is selected 
from the group consisting of: arvl. alkvl. substituted arvl. and substituted alkvl: 
and X is as defined above: and 

wherein said asymmetric reaction is selected from the group consisting 
of: a hydrogenation, hydride transfer, hydrosilylation, hydroboration, 
hydrovinylation, olefin metathesis, hydroformylation, hydrocarboxylation, 
allylic alkylation, cyclopropanation, Diels-Alder, Aldol, Heck [m + n] 
cycloaddition, erand Michael addition reaction. 

41. (currently amended) A process according to claim 40, wherein said 
asymmetric reaction compr i s e s is.asymmetric hydrogenation of a ketone, 
imine, enamide, or olefin. 

42. (currently amended) A process according to claim 40, wherein said 
asymmetric reaction compris e s js_Rh(l)-catalyzed hydrogenation of a 
dehydroamino acid or an ester thereof. 



